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(54) THERMOPLASTIC RESIN COMPOSITION AND MOLDING 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a thermoplastic resin composition having excellent 
electroconductivity, gas barrier properties, strength, corrosion resistance and moldability, 
suitable for a separator for a fuel cell. 

SOLUTION: This thermoplastic resin composition is obtained by compounding a thermoplastic 
resin with a carbon fiber and a carbon nanotube. 
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JJI. ^©ffe^^— JS b T F 5 ^ U > F L tc^ mm 

y-s+^-JBc^-csiwftwi/'c 

t>fit>0. ^J6l»lIffltt«JBi««liMt*iSlIHffflL*: 
•^U y ht*-i**>t>'f*-7' > ^-©{feliS^^jfl 




[0057] *mn<Dfm&<Dmmjjmcmcmmtem 
<. maim. ^ms.mmm. 7i>xm£uzzm^z> 

i>. m&mm. i&njmiiMi. 
ft*mmmffiLtc*<i> ? f^f^^u^ fl-t-?-©* 

u * A XL Tfr 6>*fffl»£J& LT 4>m>„ 

[0058] 
k©T'tt&<,>. 

[0 059] WT©HJfeCTtCte(,>-C5i< <J 7 i - U >X)V 

v -i vmttmommmtmm*. j&£m& i s 8 omm 20 
ttimv&tcx. *s y > ^-jaa : 3 2 0 -c. : 
uox, mmm& 1 5 %. »tan* :. ^tubh^ 

+ 1 0 ko/on 1 (c)©ia:^#-c*f ffli£^-r £ C £ K <fc ») 

^K"«. I S 8 OSWfflsMtCt, ~> y > ^ 

-iSS : 345'C, #M?g^ : 12 0"C, SJHiiSK : 7 
5%. WfflEE^J : ^m~mEt>+ 1 0 kg/ cm 1 (G)©S^ 

-cut mfiXj^-r &c <bsc«fc0f^fiS;i//c„ 

[0 06 1 ] WTOHSSWCte^T. tS««ftt> 30 

f*«@Wffift©I?ffitt^©:£i2;K: «fc 9 fc. 
SISTOfe : ASTM D 6 3 8 lC'&iX®mLtc. 
fttf!f$tt:ASTM D7 QOicU-oXmmLtc. 
T4Vv YWmm. : ASTM D 2 5 6 {C$£-?"CS'JS 
l/fc. 

tfXSfiitt : TkgltfXCC-ou-Ctt 1 mml^CiWt 
ffiBU J IS K7 1 2 6fCiai£;i*rri,>£A& 

m3^c^T\t2b vmmfr<Dsm.K*&mL, j i s 

Z 0 2 0 8KS£or4 0*C. 9 0%RH-CS'J5cL/fc„ 40 
&SH«i£Si : A S TM D 2 5 7 KMr,XW&i,1t. 

Tf&#8?$ttr^fcK#a>6> i. oo o#©Ji*tK: 

[0 06 2] [###11] *'J 7x-U>^;l/7 -f F 

4. 6 7 k g (^{b^ h y ^A2 5*;U) . 5 0%* 
^{fc^- h y 9 A 2 k g (jJcBMk* h 'J -Jr A 2 5 ^JV) % 50 
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14 

<E.O*CCN-^3 L ;l'-2-fny F> (WTNMPiBS 
f. ) 8kg£f±j£.&. ^L^AJ^^^ic^SL. * 

3. 8kg^tfam*4. i L*i»*ufc. jsajB^ 

mcl. 4-y?Pa'<>¥>3 . 7 5kg (2 5. 5 
^e;W) & 2 k g&tM%.X 2 3 0 'Ct? 1 ftffl 

fln^i/fc. sje^s^^aTk-c 5 ©Sfc^, 9 0-c, p 

H 4 ©It®*?g>£2 5 L (JHC&A U 1 B#ra«ff L-fc. 
ii<y7x-U>XJl/-7 FWJ8«aijftU igjfc©pH# 
7{CJtc-2>S-C9 0'C©-f*>^*-Ci5fe^L/cf*. 8 0 
•C-C2 4B#p B mS|gj«l//c„ 1331. 7 5 mm, & 
2. 1 OmmCO^y^ -*X£fllt,\ jgg3 1 6'C, MM 

2 0 gXffl%.btd%<DJJl' Y7V.~-l>-4 V (MFR) « 
87g/min, 4 5 0 - 5 0 0 °CXmit 3 tffcSt 5 

3 8°C-C6B#H^t$1*/cB$<DR^Sa«0. 1 9fi 

[0 06 3] [##F92] M*''Ji^7-«Ol! 
i§ 

p-t Fa+->^m#^9 9 5fiSSI5. 4. 4' -i>fc 
Fa*^7i^H2 6ttai. fU7^;I^Sl 12 
fiSSP. @W*5e* J 0. 6 1 dL/g©*''Ji?U>f 

U7fu-h2i6 fifigp&^Tk^Kg 6 gsasui: 

ofc. ^#^+^^^#-^#148 0mo 1%, 5r# 
^^-^^ffi7. 5mol%, i^U>^+^*&l 
2. 5 mo 1X4>6%9. (Tm) 3 1 4'C, 0. 
5mm*x l OmmO^y 7 ^X^rffll^ SS3 2 4 

•c, fom&i . o o o s e c- i xmmutc^<omm& 

Wfi 1 3 P a • sec <D-^ V v V *f#fc. 
[0064] [M^3]l7mm. S3 4 8mmOi' 
77r-f ht?X-7M vftc, %$&frh Office© o-CS 
3mm, ^3 2 9mm<75y\*ggW. CO^KDy^A : 
«7W h = 5 : 5 : 2<Dil^l&**iS«)r* 

9. 99 8%«g©^77 7 -f h^iSSlUmm, 
lS3 1mm©il4Mlfc. Ctihomm:^^ 
tV/^OtKigSL. *«IS99. 9%©^yi»A^ 

PiS<bl^@(DRgpg*m«: 1 -2 mmOCtUffllU ffi^J6 0 
Otorr, miiE7 0 AXflm.*Vi -otc, mfckicgjfr 

nuonm, s$ i~i o umommisivttsmvif? 

[0 0 6 5] [|Ht«l~8] ##wi. ##{?«2-e*f 
js l /c ^ y 7 x r. u > ^ ;u 7 ^ f ^biso'^s^ y x ^ 

7^H3fJitCcjSS7 (imOPAN^fii (muS? " F 
Isti" T3 0 0) 6 mmlcWm Ltc? a v 

■f F tttt&or**0f 3 -C»jt Lfc*-d<>^^^*-^ 
^^1 iC^-Tib^-ClB-^U, 3 0mm*©2f*ffWil?: 

3 2 0'C, y i^f *«9J!i©»#K:tt«J!|jBft 3 
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15 16 
4 0 °C-C. X 5"; » -Hfea 1 5 0 r p mr^igM * ©f¥«&*%ft 1 te^-T. 
U £Jfliiffll#&J©^U* h^jSL/c. COD^U? h£ [0 06 6] 



«1 



Atttt 


*tfcff] 1 


$K^)2 








&tt«6 


%n&7 








(*t%) 


pU 


30 


30 


30 


15 


15 


50 


30 






(wt%) 


0-5 


1 


t 


c 
J 


in 


14 


0.5 


1 






(■«) 


PrS 


PPS 


PPS 


PPS 


npc 


PPS 


PPS 


LCP 






(wt%) 


69-5 


69 


67 


65 


75 


71 


AO * 








<MP»> 


215 




loo 


IPO 


121 


109 


205 


145 


*l*Mfttfifi'ft 




(%) 


2.4 


23 


2.0 


1.7 


1.4 


12 


2.1 


23 


ttlfiU 




(MPa) 


259 


251 


216 


182 


142 


128 


291 


192 






(GPa) 


20.1 


19.4 


17.3 


16.1 


11.4 


10.2 


22.6 


22.1 




0/m) 


67 


54 


45 


« 


34 


32 


80 


71 




(cm 


* An 1 atcn-24h) 


28 


27 


25 


23 


32 


28 


18 


15 




(cm * Am 1 -atnv24h) 


0.29 


0.28 


0.25 


0.24 


0.33 


0.27 


0.19 


ai5 






71 


70 


71 


72 


71 


70 


73 


71 








42 


42 


43 


42 


41 


42 


43 


41 






( O -cm) 


0.2 


0.1 


0.09 


0.08 


0.08 


0.07 


0.03 


0.05 



M WS :*y7i=UV^7^H#JIS. LCP : »»* 'J xa^JHMK 



[0067] 1 - 8 J; 0 #2S^©fflJ£iB«i®«fl<J 

[oo68]iijs^i-4j:o. wumvm&mia 

[0 06 9] j|fi§P!l5~7J:»K ^*«SS«<h*-^>^ 



[0070] J: 0 . 7h'J» f^«9JK*SeAT 

tmntttt. tfxMyrtt. «sttic«n, fr-omm 

[0 07 1 ] [JtlRWl~2] #JS»©E£tfc***2 

[0 07 2] 
[«2J 



(10) 



17 



2002-97375 

18 



«2 

















30 




*© 76J» 


tTv^^KJRBJa 5 


ii — # y ^ a. — ^ 


(Wl%) 






Kfttt 4 






(«») 


PPS 


PPS 


* 1 * ^ ^ VJ0H 


LCP 






70 




19.2 


20 




<MPa) 




OJ 


SO 


20 




(%> 


^--> 


11 7 


i 1 
ij 


0.9 




(MPa) 


xo / 




in 


27 




<GPa) 




J. / 


A 1 








68 


45 


44 


4.1 


*m^^2batt (cm 


1 /m ' atm-24h) 


28 


46 


53 


52 


(cm Vm 1 -atm-24h) 


0.28 


0.48 


QJR& 


0.86 






70 












42 












149 


1 x 10* 


0.09 


ao7 



•1 PPS : rtf'J7i=UVXJl-7^ KtiMS. LCP : SB^UX^7JW«IS 



[00731 Jt«Wl^2«fcO. 

[0 0 74] ^m-CHSlsfctfUftg!* 
IBb». 0 1 «c*-rjBtt©^a*«fflLT»lgfflK3 2 0 

•c. ^Mzaa 15 0X1. tismmm 2 0 &?£ttsft&j&& 
stf-^fc. mm 1. ooo-> 3 ^ h*a*rfc^a©«is 
w»ww«33ei/T»6ft;te. bib. jBWKfrfe^u 

S-&fc¥^-C*»). t-fX6 6mmX8 4mm. 11*3 

l8mPB*jJ:o f ^xSfeJSC^ii^.6n-Cl,^. */t. # 
XijiESg©i|>I«2. 5 mm. it 2mmTft5. 

[0075] [H&M3] 1 1 0 m 

mjy±*>-5 1 6 0 « mKTOJ^t&^fcxtf+Httni 

(ttfti'*^l'iJH*2/K "lf3-h" 8 0 7) tC2 
0 : 8 0Sa&DJt*TftteU acoriMbW (ftWtf 
x;Wi^+->SS "itt»7" I BM I 1 2£4gflpJJl] 
bTS^M?au/Co ^l>-CC©tt»*fflt». SKI 5 0 
*C. JE^Jl 0MPa-C4 5^-W7*UX^brSafFffi 

H»Ui-*fBfci,fc. KtottBflfctc 1 5 o-cre^m** 

[0076]i2A>f>t>!d^J;5ic. &lf£«:i*ffft& 
4>©<D. ««W1*tt{c^*c4*ito*>*. 
[0077] [tfcRm ] ttl(!S«3T?lll«LfcW»*ffl 

15 0X3, JEftlOMPa, ?UXl«M4 5&T&glls 



[0078] [HSRW5 ] #*W2-C|86Lfc*»# V 

1ST EG 80 LTE-U) . <*■ 
f- x > y i> A > £ - -t is a -j =f- * > ^ 

5^EC), tr » <=»b5*«y -/ r 'J 
30 -FK2 2 3QG) £ji2 K^-T WS£-CfB^ U iSM}? 

mt-cztifritc. g/c. ?aa3 4o-c. ee^i omp 

«rtt*fP«bfc. fem ; &«2«:^-ro *2*^t>*^<fc 
[0079] 

[HH©lllI*ttSiW3 

[01 ] ifct8W4"C«ffll//tJp«©¥li»Jt 
[If-^©^] 

a : ifzwaxva 
b : ^^ississttsa 

C : #Xi£Sg 
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[01 ] 



A 
1 



B 

4 



66rnm 



84mm 



(51) Int. CI. 7 

H 0 1 M 8/02 
// B 2 9 K 83:00 
105:12 

B 2 9 L 31:00 



F 4F071 AA02 AA43 AA62 AB03 AD01 

AD06 AD07 AE15 AF08 AF37 
AH15 BA01 BB05 BC03 

4F206 AA24 AA34 AB18 AB25 AC07 
AE03 JA07 JF02 

43002 AA011 BB001 CB001 CF001 
CG001 CH071 CH091 CL001 
CM041 CN011 CN031 D\016 
FA046 FA116 FD010 FD116 
GQ02 

5H026 M02 CC03 EE05 EE18 HH01 
HH03 HH05 



F I 

HO 1M 8/02 
B2 9K 83:00 
105:12 
B2 9L 31:00 



B 



